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STOMA TAL COUNT OF A SINGLE LEAF 
OF COLOCASIA 
}OH N A. YARBROUGH 1 
In August 1933 the writer observed .an unusually vigorous 
specimen of Colocasia antiquorum, var. esculenta (known com-
monly as elephant's ear or caladium) growing in a yard in Fal-
mouth, Kentucky which is located in the northern portion of that 
state. At the close of each growing season the tuber is taken up by 
the owner and placed in his cellar. The original tuber is about 
twenty years old and has of course given rise to many small tubers 
in addition to its twenty or more crops of huge leaves. 
Interest was aroused as to the relative distribution and total 
stomata! count of one of these large leaves. The largest leaf on the 
plant which is shown in text fig. 1 had a maximum blade length of 
53 inches and a corresponding width of 42 inches. Small pieces 
Text· fig. 1. Colocasia antiqu orum var. esculenta growing at home of 0. B. Gayle in 
Falmouth, Kentucky. 
-- . 
1 The writer is indebted to Mr. 0. B. Gal'.le of Falmouth, ~entu.cky, for his co!'rtesy 
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of tissue were taken from different parts of this blade for section-
ing and for study of stomata! distribution. A photograph of the 
plant was made which showed clearly a large leaf in face view. 
The length of this leaf image was carefully measured and its area 
accurately determined by the use of a planimeter. 2 Then the area of 
the actual leaf could be calculated since the areas of two similar 
figures are to each other as the squares of their corresponding 
linear dimensions. The result was 9073 sq. cm. for one surface of 
the leaf or about 20 sq; ft. for the two surfaces combined. Bits of 
epidermis stripped from upper and lower surfaces of the samples 
of leaf tissue were examined for stomata} distribution. The 40x 
(dry) objective was found suitable for counting stomata on the 
upper surface and the 90x (oil) objective was best for counts on 
the lower surface. 
By this method the stomata} distribution on the upper surface 
was found to average 50 per sq. mm. while that on the lower 
surface was 116 per unit area. Calculation of the total number of 
stomata on the upper surface gave approximately· 45,000,000 and 
for the lower surface 106,000,000. The veins of the leaf protrude 
considerably upon the lower surface and since stomata are not 
found in the epidermis of these vascular prominences a deduction 
from the above total for the lower leaf surface must be made. This 
deduction is estimated in this case to amount to about 10% of the 
total and thus makes the corrected stomata} count for the lower 
surface 95,000,000. Summation of calculated number of stomata 
for both upper and lower surfaces of this single leaf gives 
140,000,000, or one stoma to every inhabitant of the United States 
and Canada with a number remaining larger than the population of 
greater Paris. Though the number for a single leaf of this sort is 
very large, the stomata} distribution is actually relatively sparse 
when compared with Celtis, Fraxinus, or M orus which may have, 
according to Weiss,8 616, 600, and 480 stomata per sq. mm., re-
spectively, on the lower leaf surfc:i.ce. 
A transverse section reveals that the C olocasia leaf has a prom-
inent palisade region composed in large measure of two layers of 
narrow columnar cells. The spongy mesophyll cells are arranged 
in vertical sheets or planes which intersect often at right angles 
forming relatively large open compartments or air spaces. The leaf 
is 275-300 µ in thickness with palisade and spongy mesophyll re-
gions in about equal proportions. The stomata in adult condition 
2 The writer is indebted to Mr. F. M. Turrell for this calculation. 
3 Weiss, A. Untersuchungen iiber die Zahlen und Grossenverhaltnisse der Spe.ltoff-
nungen. Jahrb. f. wiss. Bot. 4:125-196. 1865. 
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and apparently in origin are of the usual monocotyledon type. 
Those appearing in the upper epidermis have associated with them 
conspicuous, cylindrical, substomatal air chambers which penetrate 
the entire palisade region. Stomata of the lower surface open into 
the large rectangular air spaces of the spongy mesophyll. The 
lower epidermis presents a curious builate condition due to blunt 
papillae, one of which is borne by each epidermal cell. 
The methods followed in this investigation probably allow only 
a careful estimate of the total number of stomata present upon a 
particular large leaf. Yet the results do indicate that this number 
is relatively enormous and that the capacity of the C olocasia leaf 
for gaseous exchange between its cells and the atmosphere must 
admit of photosynthetic possibilities of considerable proportions. 
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